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‘In’order. to: o,)apginv;iqopgtyl_qnoj"polymara,‘ as insulating mate-
rials; . studies on. the polymerization. of isobutylene at low’
temperatiure in the presence of ‘aluminum_.chloride: were car-
ried ‘out. ' Isobutylene was prepared by the dehydration of
tertiary butyl alcohol in the presence of anhydrous oxalic’
aoid followed by precise distillation. Liqueried isobuty-
lene was polymerized in’ liquid ethylens at (~)150°C 4in the
presence of an ethylchloride solution of aluminum chloride
and a vigorous reaction took place immediately, forming &
polymer of 170,000 average molecular weight.

I. IRTRODUCTION’
K. History of Project

In April 1944, polyisobutylene for use as a high frequency insulating
material was requested by the Second Ravel Teohnical Depot.

Adoording to the pubdlished ugereture the author studied the polymeriza-
_tiom of iscbutylens at {~)150°C in the presence of an ethyl chloride
solution of alumimus chloride was carried out and & polymer, having an
average molécular weight of about 170,000 was obtained in September 1944.

B. Key Personpne] Workiog on Projeot
Eng. Lt. Comdr. A. WAKANA
~ Bog. Lieut. H. KOTAXX

B. OXKA
II. DETAXLED DESCRIPTION
An attespt was mads to prepare an isodutylene polymer at low temperaturse in
acoordance with U. S. Patonts. In the patent, BF, bad besen used mainly, but
in our experisemts aluminum ohloride was used, uann the supply of nr, was
soarce in Japan. As & diluent, liquid sthyleno was used to avoid tho“rapiad
rise in taaperatare due to the violenot ﬁl}uriuunn of isobutylens, and alu~
_minum ohloride was dissolved in sthyl oride in order to sake the reaotion
unifora and as a proteotion from the huaidity. Isocbgtylens was prepared by
the dehydration tor:ur{,bntyl aloohol in the ﬁoumo of anhydrous oxalic
s0id. ter redistilli the Poddilniak distillation apparsatus, the iaobgp-
tylene was stored in & liter glase dottle, Ethylone was pre by the
dehydrasion of ethyl sleochol in the presence of an alusina catalyst and stored
in a pressure boadb. Ethyl ohloride was odbtained in the market. A 30 gram
1e of isobutylene was taken in a 108800 beaker and diluted with 35 arsms
of {3 uid ethylens and cocled to (~)170°0 with 1iquid air. Ethyl chloride
solution {5000 ounuyuni 1.5%-A1014-wae di1luted with -39 gress of liquid ethy-
lene and cooled to {~ . The solution of oatalyst was poured into the iso-
batylene sclutisn. At (~)1659, reastiocn did agt ooour 80 the beaker was
removed from the liquid air vessel, and at -145°C resotion took place. The
solution was tated with a resistance thermometer end at ~100°C, a small
quantity of aleohol was added and reaction was stopped. The white spongy
[ 3 - {R6-grems};-uiish -was-Tloating . on-the surfeoe wad- gatharsd and wan
umlua in toluene. After purification by a preoipitation method, the pro-
auot was obttained. The aversge moleoulsr weight was deteraiped to dbe 170,000
_by the vissosity metiod ia normal heptans solution.

AS the reastion teaperature of {(=)170°C, cooled by solid oarbop dioxide, &
polymer of 12,000 MOlsewlAr weight was prepared, and at (-)100%, sooled dy
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Liiquid. ethylene a“jolyme”'orfal

ﬂwnen &eobutyl '8: ared Ir
na.oatalyst at” 350 0. wae used:

,mnlooular wciaht was btalnad.v
170,000 mbleoular:

'It was ponuible tn nhSAln a hish 1lobntylone polymer o2l
‘weight, uaing aluninum ohloride s a: outllynt. mf‘g

In order to dovclo to a oommoraial Boalo, tnreher cxporlmnntl would'boknoddu-
sary in order to find: eoonomical methods, - R
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